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INTRODUCTION 
• 
Location 
The area under consideration in this thesis, Phelps Creek, 
• 
• 
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• 
• 
• 
• 
• 
• 
is located in Ashtabula County which is the most northeastern 
county in the state of Ohio (Figure lA). Although the stream 
heads in Geauga County, the majority of the stream flow lies 
within Windsor Township in the southwest corner of Ashtabula 
County (Figure lB). The maps that are used in Figures 2, 3, 
and 4 are portions of the Windsor, Ohio 7t' quadrangle topo-
graphic map which is the southwest quarter of the Jefferson 
15 ' quadrangle. Phelps Creek is in Township 8 North and 
Range 5 West . 
Purpose 
The objective of the paper is to present a report on the 
general geology of the Phelps Creek area based on field obser-
vations and previously published reports. The area is of special 
interest to me because of the close proximity to my hometown 
which is located in Trumbul l County, just 27 miles to the south. 
The field work was started in August of 1983 and was completed 
in October of the same year • 
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PHYSIOGRAPHY 
Relief 
The area surrounding Phelps Creek is relatively flat-lying 
with elevations near the head of the creek at 1090 feet and 
at 800 feet where it empties into the Grand River. Thus the 
total relief in the Phelps Creek drainage system is only 290 
feet. Most of the l and in the area is gently rolling farmland 
except near the banks of Phelps Creek and towards the east where 
the l and s l ope is sometimes much greater. 
The Phe l ps Creek-Windsor, Ohio area is geographical ly 
l ocated in what is known as the Southern New York section of 
the Appal achian Pl ateau Province. Fenneman and Johnsonl who 
described the area said that it is .. a mature gl aciated pl ateau 
of moderate re ~ief. " 
With the l ow re l ief, small creeks and streams found in the 
area, and the number of swamps that can be found in the area, 
it i s evident that the erosional process is sti l l in a youthful 
stage. Drainage in some areas is not very good and swamps appear 
in some of the f l at, l ower-l ying areas • 
Drainage 
The area around Windsor and Windsor Mills is drained by four 
streams; Indian Creek, Phe l ps Creek, Mi l l Creek, and the Grand 
River. Of these streams, the Grand River is the largest and is 
fed by two of the other three streams; Mi l l Creek and Phelps 
IFenneman, N.M., and Johnson, Douglas W., Physiographic Divisions 
of the United States, U.S. Geol ogical Survey map. 
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Creek • 
Indian Creek, the northernmost of the four streams, has 
a flow that is towards the east. The creek starts in Geauga 
County, the county just west of Ashtabula County, and flows 
east passing near the small town of Stoneville. From here the 
stream takes a more northeasterl y course to where it empties 
into Hoskins Creek, coming from the north, and then they empty 
into the Grand River. 
Mil l Creek, the stream just south of Phelps Creek, does not 
f l ow for any great distance in Windsor Township. It too has 
its head in Geauga County and flows southeasterly into Ashtabul a 
County. In the area of South Windsor Road, Mill Creek takes on 
a more southerly flow and empties into the Grand River in 
Trumbull County, the county that borders Ashtabula County on 
the south. 
The Grand River, as mentioned previous l y, is the largest of 
the stream systems near Windsor. It has a northerl y f l ow and 
has a number of tributaries that flow into it as it trave l s nor th. 
In pl aces a l ong its route there are some swampy areas along its 
banks, due to the bad drainage. 
Phel ps Creek, the area of interest, has its head in Geauga 
County just as do Mill Creek and Indian Creek. It flows east to 
the town of Windsor Mills in Ashtabula County where it takes on a 
southerly f l ow. After f lowing in this direction for some distance, 
the stream resumes its eastward f l ow and ultimately empties into 
the Grand River. A map showing the route of Phe1ps Creek is 
shown in Figure 2. 
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Gl acial. Geol ogy 
As far as glacial. geology is concerned, Ashtabul a County has 
had its share of gl acial activity. The county is covered by 
gl acial deposits from at l east seven continental. ice sheets that 
advanced from the north. All of these ice sheets, except for two, 
advanced past the southern border of the county. The Hiram Ice 
Sheet, the next to the l ast of the advances, did not cover the 
extreme southeastern portion of the county whi l e the Ashtabul a 
Ice Sheet, the l ast advance, onl y travel led into the county to 
approximate l y 8 miles south of the present J,ake Erie shore l ine • 
A l arge part of Ashtabul a County is covered with ground moraine 
that is generally f l at and poorl y drained. There are a few end 
moraines that run through the county. Figure 4 is a reconstruction 
of the gl acial geol ogy of Ashtabul a County. The source for most 
of the information for the map and other information on the gl acial 
geol ogy is George White's and Stanley Totten•s work entitl ed 
Gl acial Geol ogy of Ashtabul a County, Ohio. 
The expl anation of the map is as fo l lows: 
a l - si l t and alluvium, f l oodpl ains. Includes a few 
depressions which may contain muck or peat 
Wl- lacustrine pl ain. Si l t and fine sand in Lake Plain, 
si l ty c l ay and clay in Grand River Lowl and 
Wd- del ta. Grave l and sands a long west side of Grand 
River Lowl and 
Wo- outwash, val ley trains, partl y in terrace remnants. 
General ly coarse sands or fine grave l , but with some 
coarser gravel 
Wk- kames and kame terraces. Grave l and sand in knoll s and 
and terracesr may be overl ain by tills 
Whg- Hiram Ti l l. ground moraine.cl ay ti l l, generally less 
than 5 feet thick, and maybe much less 
Whe- Hiram Till . end moraine. c l ay ti l l, general l y thin, 
over earl.ier ti l l or grave l forming bul k of moraine; 
gravelly part shown by overprint 
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As you can readily see in Figure 4, the majority of the 
western J;4ths of the map area has a cover of ground moraine. 
Progressing eastward you reach one of the arilt of an end moraine 
of the Hiram Ice Sheet. Outside of the end moraine is a remnant 
of a de l ta that emptied into the ancient Lake Pl ain. Over~ying 
some of the deltaic deposits are kames and kame terraces. North 
of Windsor on Route 534, there is a gravel pit which uses the 
gravels from this deposit for road base and building materiai . 
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STRATIGRAPHY 
The bedrock along Phelps Creek is all sedimentary in 
origin, characterized by shales, siltstones, and sandstones . 
Above the bedrock, the area adjacent to the creek is covered 
by a thin layer approximate l y 6 " thick of glacial deposits that 
are relative l y unconsol idated. The outcrops of the s edimentary 
rocks were found along the stream banks of Phe l ps Creek. Towards 
the head of the stream the land surface becomes very flat and no 
outcrops are apparent until the section beneath the bridge on U.S . 
Route 322 that crosses Phelps Creek (Figure 3). The same dilemma 
becomes apparent when fo l lowing the creek out towards its 
confl uence with the Grand River. The land surface becomes very 
f l at and even swampy in this area with no outcrops surfacing. 
This is why the outcrop l ocations in Figure 3 are all in the 
middl e portion of the stream path . 
At outcrop l ocations 1, 2, and 3, 6-8, and 11, the sediment 
types are predominately gray shal es and si l tstones with some 
yellow fine-grained sandstones. In some of these sandstone l ayers 
there are small areas of iron oxide staining. Ripple marks, 
tool marks, desiccation marks, and some organic matter can be 
found in these interbedded shal es and sil tstones. Cross-
stratification, both trough and pl anar, can be seen in the sand-
stones as well as rippl e marks and some bioturbation. The beds 
seem a l most horizontal , however, there is a 1° to 2° dip to the 
east in all of the outcrops. Some pyrite nodul es were found in 
t hese s ediments also. When l ooking at the rippl e marks, it seems 
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as though some l ayers suggest transport from one direction whi l e 
the layer below it shows transport from another direction. These 
rippl e marks occur in the si ~tstones and shal es of the Chagrin. 
Outcrop l ocations 4, 5, 9, 10, 12, and l3 al l have thinl y 
• 
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• 
bedded bl ack shale that is very platy and very much unlike the 
previously discussed outcrops with the gray shale. This black 
shale contains much more in the way of organics and shows more 
iron oxide staining when exposed to the atmosphere and other 
e l ements. The black shal e does not show any of t he sedimentary 
structures that the gray shale does. The deposits in these 
outcrops belong to the Cl eveland Shale formation. 
At outcrops 14 and 15, there is a deposit of cal careous tufa 
that was deposited by a spring that may have been in the area 
previously. It - is extreme l y hard and is tan to light brown in 
color. 
The outcrops with the gray shal es, siltstones, and yellow 
• 
• 
• 
• 
• 
sandstones are part of the formation known as the Chagrin Shal e. 
The Chagrin Shal e, which is Devonian in age, is comprised primarily 
of gray si l tstones and shal es with some interfingering of 
sandstones caused by de l taic deposits. The Chagrin Shale was 
named by c. s. Prosser in 1903 only after J. S. Newberry had given 
the deposit the name of the Erie Shale. However, the name Erie 
had a l ready been used for another deposit elsewhere so the name 
was changed to the Chagrin Shale. 
The outcrops containing the black shales be l ong to the formation 
known as the Cleveland Shal e. The Cl eveland Shale is recognized 
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by the thin, bl ack, fiss l e shal e that shows brown staining due to 
weathering processes. The Cl eveland Shale was named by J. S. 
Newberry in 1870 for the exposures he saw near Cl eve l and , Ohio. 
The formation l ies above the Chagrin Sha~e which was discussed 
in the previous paragraph. A~ong with the Chagrin Shal e and the 
Huron Shal e, which is not exposed in this section, make up the 
northern equival ent to the Southern Ohio deposit of the bl ack 
Ohio Shal e . 
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PAIEONTOLOGY 
Whi l e col l ecting roek sampl es from the area of Phe l ps 
Creek, I happened to find some fossi l s that are drawn in 
Figures 5, 6, and 7. In this section I wil l describe the 
fossi l s, their outcrop l ocation, and attempt to name the 
fossils • 
The fossi l in Figure 5 is the outside portion of a shell 
of an inarticul ate brachiopod which measures approximatel y 
13 mm from front to back and 13 mm from side to side. It was 
found at outcrop l ocation number 10, beneath the bridge on U.S. 
Route 322 (Figure 3, page 7}. The sediment at thi s outcrop 
has been i dentified as the Cl evel and Shal e which is gray and 
bl ack with some iron oxide staining in pl aces. Also in the 
rock specimen in which the fossi l was found there is an abun-
dance of organic material . The mode of preservation of this 
fossi l is repl acement by sil ica. The inarticul ate brachiopod 
is a marine organism which supports the theory of a marine de-
positional environment. With the aide of Dr. Stig Bergstrom, 
pal eontol ogy professor at the Ohio State University, we concl uded 
the genus name for this fossi l might be Orbicul oidea l odiensis 
Vanuxem, which is Devonian in age confirming the age of the 
deposit. 
The fossi l drawings in Figure 6 were a lso found in outcrop 
l ocation 10, the Cl evel and Shal e. In this case, however, the 
• area preserved is the inner portions of t he shell . They measure 
14 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
ACTUAL 
SIZE 
FIGURE 5 
INARTICULATE BRACHIOPOD 
1.5 
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• f GURE 6 
ACTUAL 
SIZE 
~ 
ACTUAL 
INARTICULATE 
BRACHIOPOD 
SIZE 
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approximate l y 9-10 mm f'rom front to back and 8-9 mm f'rom side 
to side. In the one half' of' the f'ossil the septum can be seen 
very cl earl y. The mode of preservation in thi e case is partial 
replacement by si l ica but with much of the original she l l material 
sti l l present. The fossil was a l so identified as the inarticul ate 
brachiopod Orbiculoidea lodiensis Vanuxem. 
The final fossil that is shown in Figure 7 was found in the 
gray Chagrin Shale at outcrop l oeation number 2. There is 
also some organic material in this section. The mode of 
preservation of this fossi l is a cast of the shel l. The fossi l 
is of' an articul ate brachiopod which I have identified as 
Schuchertel la perversa • 
CONCLUSIONS 
From my f'ie l d observations and research in previous l y 
publ ished material, I can conclude that the deposits a l ong 
Phe l ps Creek are the Devonian deposits of' the Chagrin Sha le 
and the Cl eve l and Shale. The Chagrin Shal e is recognized by 
the gray shales and si l tstones whi l e the Clevel and Shal e 
appears as a bl ack, organic-rich, f'issle shal e . 
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ARTICULATE BRACHIOPOD 
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